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t e c h n o l o g y t e s t i n g . For t h e f i r s t phase o f l o w -l e v e l waste (LLW) v i t r i f i c a t i o n s i m u l a n t development, two waste stream compositions were i n v e s t i g a t e d . The f i r s t waste s i m u l a n t was based on t h e analyses o f s i x t a n k s o f d o u b l e -s h e l l s l u r r y f e e d
(DSSF) waste and on t h e p r o j e c t e d c o m p o s i t i o n o f t h e wastes e x i t i n g t h e p r e t r e a t m e n t o p e r a t i o n s . A s i m u l a n t n o r m a l i z e d t o 6 sodium was based on t h e a n t i c i p a t e d chemi c a l c o n c e n t r a t i o n s a f t e r i o n exchange and i n i t i a1
s e p a r a t i o n s . _The same s i m u l a n t c o n c e n t r a t e d t o 10 M sodium would r e p r e s e n t a waste t h a t had been c o n c e n t r a t e d by e v a p o r a t i o n t o reduce t h e o v e r a l l volume.
The second LLW s i m u l a n t , r e f e r r e d t o as t h e r e m a i n i n g i n v e n t o r y ( R I ) , i n c l u d e d wastes n o t i n c l u d e d i n t h e DSSF t a n k s and t h e p r o j e c t e d LLW f r a c t i o n o f s i n g l e -s h e l l t a n k wastes.
Several compositions of LLW s i m u l a n t s were developed f o r use i n t h e Phase 2 m e l t e r vendor t e s t s . The s i m u l a n t s i n c l u d e d DSSF. m o d i f i e d DSSF. R I and m o d i f i e d R I . The DSSF was t h e same c o m p o s i t i o n t h a t was developed and t e s t e d f o r t h e Phase 1 t e s t s . One o f t h e o b j e c t i v e s o f t h e Phase 2 m e l t e r vendor t e s t s i s t o i n v e s t i g a t e t h e impacts o f waste c o m p o s i t i o n v a r i a b i l i t y .
The waste c o m p o s i t i o n v a r i a b i l i t y i s s u e was addressed by l o o k i n g a t t a n k i n v e n t o r y d a t a f i l e s . Based on t h e s e d a t a . i t was found t h a t , i n g e n e r a l , most o f t h e C 1 and F i s c o n c e n t r a t e d i n DST sources and t h e m a j o r i t y o f P and S i s c o n c e n t r a t e d i n SS sources. The c u r r e n t DSSF s i m u l a n t i s i n t e n d e d t o be a s u r r o g a t e f o r t h e DST wast-es and t h e c u r r e n t R I i s i n t e n d e d t o be a s u r r o g a t e f o r t h e much a r g e r volume SST wastes. The m o d i f i e d DSSF s i m u l a n t ii was spiked w i t h C1 a n d F a t or near levels which would r e s u l t i n concentrations a t t h e i r s o l u b i l i t y l i m i t i n normal S i l i c a t e waste glasses. Based on a 25 w t % waste oxide loading i n the glass. the s i m u l a n t s were spiked a t two, t h r e e . a n d four times t h e i r glass s o l u b i l i t y l i m i t s . Similarly, t h e modified RI contained two, t h r e e , a n d four times the s o l u b i l i t y of P2O5 a n d SO3.
I
Two mixtures of various t r a c e metals were prepared f o r possible inclusion i n the Phase 2 melter t e s t i n g . small q u a n t i t i e s i n the LLW composition d a t a base have the potential for causing processing probl ems. ,metals greater t h a n 0.5 metric tons. The f i r s t mixture contained B i , Cd, N i .
Pb, Z n , Sb, a n d Mo; the second mixture contained Cu, Zn. Pb. Mn. N i . Sn. Sb. Mo, A s , a n d Cr.
Certain metals t h a t have.been i d e n t i f i e d i n T h i metal s were selected from inventories o f
Laboratory prepared s i m u l a n t s were characterized f o r s e t t l e d s o l i d s , density, v i s c o s i t y , moi.sture content. a n d chemical analyses. Following 1 aboratory development a n d characterization o f the simulants, a procedure was recommended f o r use i n preparing large quantities o f LLW s i m u l a n t f o r use i n the Phase 2 melter vendor t e s t s . Procedures were also developed f o r preparing the two metals mixtures, Concentrations o f Low-Level T a n k Waste S i m u l a n t s J e s t e d D u r i n g Phase 1 S i m u l a n t Development .. The majority of defense wastes generated from reprocessing spent reactor fuel a t Hanford are stored i n underground Double-Shell Tanks (DST) a n d i n older Single-Shell Tanks (SST) i n t h e form of l i q u i d s , s l u r r i e s , sludges, and s a l t cakes. The Tank Waste Remediation System (TWRS) Program has the responsibility of safely managing a n d immobilizing these tanks wastes f o r disposal . A reference process f l owsheet i s being devel oped t h a t includes waste r e t r i e v a l , pretreatment, a n d v i t r i f i c a t i o n . P N L i s a s s i s t i n g i n the development of waste forms f o r v i t r i f y i n g Hanford LLW a n d i s supporting the Westinghouse Hanford Company melter technology s e l e c t i o n . An integral part of the process i s t o i d e n t i f y . prepare, a n d characterize representative LLW simulants for use i n these s t u d i e s . During FY-94, procedures were developed for preparing waste simulants f o r use i n 1.aboratory v i t r i f i c a t i o n studies and for Phase 1 melter vendor t e s t s (Lokken a n d Martin 1994; Lokken 1995) as described i n the PNL Project Work P l a n a n d the WHC Vendor Test Statement of Work (Wilson 1994) . respectively. Current a c t i v i t i e s have focused on developing simulants f o r use i n the Phase 2 melter vendor t e s t s . This report describes the basis for the simulants developed for Phase 2 t e s t i n g , chemical a n d physical properties of the simulants a n d the recommended recipe for preparation.
For the f i r s t phase of LLW v i t r i f i c a t i o n simulant development, two "reference" waste streams were investigated. The f i r s t waste stream simulant was based on the analyses o f s i x tanks of Double-Shell Slurry Feed (DSSF) waste a n d on the projected composition of the wastes exiting the pretreatment operations ( S h a d e 1994) . A simulant normalized t o 6 1 sodium was based on the . anticipated concentration a f t e r ion exchange and i n i t i a l separations. A 10 4 sodium simulant would represent t h e same waste t h a t has been concentrated by evaporation t o reduce the overall volume. The o n l y difference between these two simulants i s the water c o n t e n t : the species a n d t h e i r r e l a t i v e amounts are the same. The second LLW stream s i m u l a n t , referred t o as the remaining inventory ( R I ) , included wastes n o t included i n the DSSF t a n k s a n d the projected LLW f r a c t i o n of single-shell t a n k wastes (Shade 1 9 9 4 ) . Essentially,. t h i s waste stream encompasses the e n t i r e inventory o f t a n k wastes except f o r t h a t included i n t h e DSSF waste stream discussed above.
. Development a n d characterization o f these simulants are described i n Lokken a n d M a r t i n (1994) a n d Lokken ( 1 9 9 5 ) . Table 1 l i s t s the nominal compositions o f the three simulants. The 10 .lj DSSF s i m u l a n t was used i n the Phase 1 melter vendor t e s t s (Wilson 1 9 9 4 ) . TARLF 1. Concentrations o f Low-Level T a n k Waste Simulants Tested D u r i n g Phase 1 Simul a n t Devel oprnent, rnoles/L investigate some issues of the v i t r i f i c a t i o n process t h a t were not addressed i n the Phase 1 t e s t s . The issues can be grouped i n t o two c l a s s e s , related t o processi ng issues a n d t o product i ssues: ( a ) Processing Issues:
Recycle Waste composition v a r i a b i l i t y was addressed by a n a l y z i n g t a n k inventory d a t a f i l e s . Based on these d a t a , i t was f o u n d t h a t , i n general, most of the Cl and F i s concentrated i n DST sources a n d the majority of P a n d S i s concentrated i n SST sources. The current DSSF s i m u l a n t i s intended t o be a surrogate f o r the DST wastes a n d the current RI i s intended t o be a surrogate f o r t h e much l a r g e r volume SST wastes. Consequently, i t was decided t o s p i k e the DSSF s i m u l a n t w i t h Cl a n d F a n d t o spike the RI w i t h P a n d S as discussed b e l ow.
The modified DSSF s i r n u l a n t was spiked w i t h C1 a n d F a t l e v e l s which w o u l d r e s u l t i n concentrations a t o r near t h e i r s o l u b i l i t y l i m i t i n normal s i l i c a t e waste g l a s s e s ( a ) .
( a ) Shade, J . W . J a n u a r y 5 , 1995, Update on Phase 2 S i m u l a n t s , v i a cc:Mail.
Based on a 25 w t % waste oxide loading i n the g l a s s . the PVTD-C95-02.030 s i m u l a n t s were s p i k e d a t f o u r , t h r e e , and two t i m e s t h e i r gl,ass s o l u b i l i t y Tables 4 a n d 5 l i s t the ionic concentrations for the Phase 2 DSSF a n d R I s i m u l a n t s . respectively. The concentrations are based on 10 M Na concentrations f o r the DSSF a n d R I . The s o d i u m concentrations f o r the modified simulants were allowed t o " f l o a t " because of the a d d i t i o n a l C1 a n d F i n the modified DSSF a n d a d d i t i o n a l PO4 a n d SO4 i n the modified R I which were added as sodium s a l t s .
l i m i t s . S i m i l a r l y , t h e m o d i f i e d RI c o n t a i n e d f o u r , t h r e e and two t i m e s t h e s o l u b i l i t y o f P2O5 and SO3. was n o r m a l i z e d t o 100% o x i d e s a f t e r t h e a d d i t i o n o f t h e C1 and
Four batches of the Phase 2 simulants were prepared according t o the recipes l i s t e d i n Tables 6 a n d 7 u s i n g reagent grade chemicals a n d t a p water. During the chemical additions, the solutions were s t i r r e d a n d heated t o a i d dissolution. After a l l the chemica1.s had been added and allowed t o dissolve, the volumes were brought t o s l i g h t l y l e s s t h a n one l i t e r through evaporation. The h o t sol u t i ons were then transferred i n t o gradiated cy1 i nders , the vol umes adjusted t o one l i t e r , a n d the densities were determined. room temperature, the volumes were readjusted t o one l i t e r a n d the d e n s i t i e s were remeasured. The o n e -l i t e r samples were then transferred t o polypropylene j a r s a n d maintained a t room temperature. TABLE 5. I o n i c C o n c e n t r a t i o n o f Phase 2 Remaining I n v e n t o r y ( R I ) S i m u l a n t s ( a ) Added o n l y t o b a t c h 3.
The f i r s t batches o f t h e s i m u l a n t s were prepared as d i l u t e (-3 M N a ) s o l u t i o n s and t h e n evaporated t o reach a f i n a l volume o f one l i t e r , r e s u l t i n g i n t h e nominal c o n c e n t r a t i o n s l i s t e d i n Tables 4 and 5 . The d i l u t e s o l u t i o n s would r e p r e s e n t t h e c o n c e n t r a t i o n s o f wastes e x i t i n g t h e i o n exchange p r o c e s s , and t h e f i n a l c o n c e n t r a t i o n would be r e p r e s e n t a t i v e o f wastes a f t e r g o i n g t h r o u g h t h e e v a p o r a t o r .
Modified DSSF a n d modified RI were also prepared i n concentrated form .
( i . e . , a t the concentrations l i s t e d i n Tables 4 a n d 51. This procedure w o u l d most l i k e l y resemble t h a t used by the vendor chosen t o produce the simulants f o r the melter t e s t s .
The t h i r d batch of M-DSSF(4x) a n d M-RI(4x) were prepared as i n the f i r s t batch. However, d u r i n g volume reduction, 40-ml samples were taken a t various 'levels of concentration.
R E D U C I B L E MFTAI~S AND SF MI-VOLATII ES S I MULANT ADDITIVES
Two compositions of various t r a c e metals were prepared f o r possible inclusion i n the Phase 2 melter t e s t i n g . Certain metals t h a t have been i d e n t i f i e d i n small quantities i n the LLW composition d a t a base have the potential f o r causing processing problems. The metals were selected from inventories o f metals greater t h a n 0 . 5 metric t o n s . ( a ) Because o f the uncertainty associated w i t h the concentrations, two metals mixtures containing equal weights of the metals l i s t e d i n Tables 8 a n d 9 were selected. The batch sheet used f o r preparing metals mixture number 1 i s l i s t e d i n Table 8 . A n a l t e r n a t e , low-hazardous metals mix was a l s o prepared. T h i s mix contained equal concentrations o f C u , Z n , Pb. S n , C r . Mn. ' N i . Mo, S b , a n d A s (on a metals b a s i s ) . These metals s h o u l d demonstrate similar chemical behavior t o those i n the f i r s t m i x , b u t they are u s u a l l y contained i n glass s u f f i c i e n t l y well t o pass TCLP c r i t e r i a , thus m i n i m i z i n g or i l i m i n a t i n g the need f o r disposal as hazardous waste. The batch sheet f o r the metals mixture rmmber 2 i s shown i n Table 9 .
The f i r s t two batches of the metals mixtures were prepared by a d d i n g t h e chemicals l i s t e d i n Table 8 and 9 t o deionized water while m a i n t a i n i n g constant a g i t a t i o n . The f i n a l concentration of the solutions/sl u r r i e s was 100 ' grams of t o t a l compound weight i n a volume of one l i t e r . Both mixtures contained undissolved or precipitated solids t h a t were e a s i l y maintained i n suspension, a n d a f t e r s e t t l i n g , t h e y were easily resuspended. The next step i n preparing the mixtures was t o make three separate s o l u t i o n s f o r each mixture. The f i r s t solution contained the n i t r a t e s a l t s . The second solution contained the chloride s a l t s , a n d the t h i r d solution contained the remaining s a l t s .
F o r the f i r s t solution f o r metals mixture number 1. the n i t r a t e s a l t s of B i . Cd, N i , Pb, a n d Zn were combined w i t h approximately a n equal weight of a I H n i t r i c acid solution. The n i t r i c acid solution was required t o completely di ssol ve t h e Bi (NO3 1 3 . . The second sol u t i on was prepared by d i ssol v i ng SbCl3 i n a concentrated HC1 solution of equal weight. dissolved i n water because the compound converts t o the insoluble a n t i m o n y oxychloride when contacting water. The t h i r d solution was prepared by dissolving Na2Mo0402H20 i n twice i t s weight of water. There were n o undissolved or precipitated solids i n these three solutions.
The SbC13 c a n n o t be d i r e c t l y
The f i r s t solution f o r metals mixture number 2 was prepared by dissolving the n i t r a t e s a l t s of C u , Z n , Pb, Mn, a n d Ni i n a volume o f water e q u a l i n weight t o the t o t a l weight of the s a l t s . (Note: Mn was added as a 50 w t % s o l u t i o n ) . The second solution c o n t a i n e d SbC13 a n d SnC12 dissolved i n a n equal weight o f concentrated H C 1 . The t h i r d solution was prepared by dissolving Na2MoOq.ZH20. Na2HAs04.7H20, and NazCr04.4H20 i n twice the t o t a l compound weight of water. There were no undissolved or precipitated s o l i d s i n these three sol u t i ons. (a) Added a s a 50 w t % solution
P H Y S I C A I PROPFRTIES SETTI FD SOLIDS
The q u a n t
i t y o f s e t t l e d , u n d i s s o l v e d o r p r e c i p i t a t e d s o l i d s i n t h e Phase
2 s i m u l a n t s was e s t i m a t e d by a l l o w i n g t h e f r e s h l y p r e p a r e d s o l u t i o n s / s l u r r i e s t o remain u n d i s t u r b e d i n a c l o s e d c o n t a i n e r u n t i l a c l e a r s u p e r n a t e was
observed and t h e n e s t i m a t i n g t h e t o t a l volume o f s o l i d s by comparing t h e d e p t h of s o l i d s t o t h e t o t a l depth o f sample. Table 10 l i s t s t h e e s t i m a t e d amount of s e t t l e d s o l i d s i n samples a t room temperature and f o r t h e same samples a f t e r h e a t i n g t o -75°C.
The R I and M -R I samples had t h e most s o l i d s , r a n g i n g between 19 and 23 v o l % f o r t h e R I sample and between 14 and 58 v o l % f o r t h e M -
R I samples. A f t e r c o o l i n g f r o m 75°C t o room t e m p e r a t u r e t h e M -R I samples appeared " g e l a t i n o u s " as a network o f c r y s t a l s formed t h r o u g h o u t t h e sample.

The c r y s t a l s 'are l i k e l y sodium phosphate because o f t h e h i g h l e v e l s o f sodium and phosphate p r e s e n t i n t h e M -R I s i m u l a n t s and because o f t h e h i g h t e m p e r a t u r e dependence on t h e s o l u b i l i t y o f sodium phosphates.
T A B L E 1Q . Estimated Volume Percent Settled Sol ids Solids. vol% Simul a n t 
t o be shaken vigorously t o resuspend the s e t t l e d s o l i d s ;
Based on these observations. i t appears t h a t the s o l i d s i n a l l the s mulants could be resuspended by moderate t o vigorous a g i t a t i o n .
DENSITY
Density of the solu i o n s / s l u r r i e s . i . e . . of the t o t a l sample, was by weighing a known volume w i t h i n a graduated cylinder. The density measured of the supernates was determined by w e i g h i n g a 100-ml sample i n a v o l u m e t r i c f l a s k a t room t e m p e r a t u r e . t h e s l u r r i e s a t room t e m p e r a t u r e were g e n e r a l l y about 2 t o 3% h i g h e r t h a n a t t h e e l e v a t e d t e m p e r a t u r e s .
T a b l e 11 summarizes t h e d e n s i t y r.esults. The d e n s i t i e s o f TABLE 11 . D e n s i t y o f Phase 2 S i m u l a n t s D e n s i t y , 'g/cm3 Simul a n t Supernate T o t a l Batches 2 and 3 were prepared c o n c e n t r a t e d .
VISCOSITY -V i s c o s i t y o f t h e s i m u l a n t s was measured u s i n g a Fann v i s c o m e t e r . The measured v a l u e s a r e shown i n Table 1 2 . The n a t u r e o f t h e s o l i d s i n .the R I s i m u l a n t s d i d n o t a l l o w f o r v i s c o s i t y measurements on t h e t o t a l samples because t h e s i z e o f some o f t h e s o l i d p a r t i c l e s was l a r g e r t h a n t h e gap s i z e i n t h e v i s c o m e t e r and because t h e s o l i d s s e t t l e d a u t v e r y q u i c k l y i n t h e
viscometer cup. However, based on a q u a l i t a t i v e e v a l u a t i o n of t h e s i m u l a n t s .
t h e apparent v i s c o s i t i e s o f t h e s l u r r i e s should be s u f f i c i e n t l y low t o a l l o w adequate h a n d l i n g and t r a n s p o r t i n ' t h e m e l t e r vendor processes.
PVTD-C95-02.030
T A B L E 17 . Samples of the simulants ,were dried a t 105°C -120°C i n a vacuum oven f o r several. d a y s t o determine evaporable water or moisture content. Table 13 compares r e s u l t s calculated from the nominal composition a n d from t h e measured density, a n d the experimental r e s u l t s measured a f t e r a l l o w i n g t h e samples t o cool i n a desiccator. The experimental a n d calculated values a r e i n general agreement, w i t h a n average moisture content of.about 50% by weight. The larger experimental values f o r the RI samples are l i k e l y caused by the d i f f i c u l t y i n obtaining t r u l y representative specimens from the simulant samples. The large q u a n t i t y of s o l i d s , a n d t h e i r rapid s e t t l i n g r a t e resulted i n specimens t h a t contained l e s s undissolved s o l i d s , resulting i n a higher experi menta l y determined moisture contents.
T A B I E 13 . Moisture Content of Phase 2 S i m u l a n t s Moisture Content, w t % Simul a n t Chemical a n a l y s e s were c o n d u c t e d on s e l e c t e d simulants t o compare t h e a n a l y z e d concentrations w i t h t h e t a r g e t values. Rev. 1. Carbon a n a l y s e s was c o n d u c t e d u s i n g a Xertex-Dohrmann Model DC-80 c a r b o n a n a l y z e r a c c o r d i n g t o p r o c e d u r e PNL-ALO-382.1 Rev. 0 . T h e f r e e h y d r o x i d e c o n t e n t was d e t e r m i n e d by t i t r a t i o n . A summary o f the a n a l y t i c a l r e s u l t s a r e shown i n T a b l e s 1 4 t h r o u g h 1 9 .
T a b l e 14 c o m p a r e s t h e nominal c o m p o s i t i o n o f DSSF and m o d i f i e d DSSF and t h e a n a l y z e d c o m p o s i t i o n o f t h e s u p e r n a t e s from t h e s a m p l e s . I t s h o u l d b e n o t e d
t h a t the a n a l y z e d A1 values may be h i g h e r t h a n a c t u a 1 , b e c a u s e t h e s a m p l e s were , s t o r e d i n pl a s t i c v i a1 s w i t h a1 umi num-1 i ned c a p s . T h e c o n c e n t r a t i o n of several of the a n a l y z e d s p e c i e s a r e c o n s i d e r a b l y below the nominal c o m p o s i t i o n , i n d i c a t i n g t h a t these s p e c i e s e i t h e r p r e c i p i t a t e d from s o l u t i o n , or were n o t c o m p l e t e l y d i s s o l v e d . These i n c l u d e d Cr, P O 4 , SO4. and S r .
T A B L E 1 4. Nominal a n d Analyzed Chemical Composition of DSSF a n d Table 15 compares the nominal composition of RI a n d modified RI a n d the a nalyzed composition of the supernates from the samples. These samples h a d considerable q u a n t i t i e s o f undissolved s o l i d s as discussed above. Based on the PO4 r e s u l t s . i t appears t h a t most o f the PO4 precipitated, probably as a sodium phosphate. Sulfate, C r . a n d Sr are also lower i n concentration t h a n the n o m i n a l , overall concentrations. The analyzed carbonate concentrations are considerably higher a n d the hydroxide concentrations lower t h a n desired, due possibly t o conversion of OH t o C03 by atmospheric CO2 during a g i t a t i o n a n d volume reduction.
Tables 16 a n d 1 7 show the analyzed concentrations of species o f modified DSSF and modified RI a t d i f f e r e n t stages o f concentration. The modified DSSF samples showed a f a i r l y uniform increase i n concentration o f a l l species i n the supernates as the samples were concentrated. The modified DSSF sample a t a nominal 10 fi Na concentration ( l a s t column of Table 1 Table 141 , suggesting t h a t the p r e c i p i t a t i o n may be k i n e t i c a l l y controlled. i . e . , occurring over time.
Tables 18 a n d 19 compare the nominal t o t a l metal composition of the two metals mixtures t o the analyzed composition o f the mixture supernates. As discussed above, considerable precipitation occurred i n these mixtures, a n d the d a t a i n t h e tables suggest which species are present i n the supernate a n d which precipitated. Table 18 shows t h a t , w i t h i n experimental and/or analytical e r r o r s , the Cd, N i , and Zn remained i n solution i n the metals mixture number 1, while most of the other metals precipitated. Similarly, i n the metals mixture number 2, the C u . Zn. Mn, a n d Ni appeared t o remain i n solution. while Sn a n d Mo were almost e n t i r e l y precipitated. About h a l f the and M -R I ( 4 x ) LLW s i m u l a n t s f o r t h e Phase 2 m e l t e r vendor t e s t s . S t a r t w i t h w a t e r a t a p p r o x i m a t e l y 30 vol%,of t h e f i n a l s o l u t i o n volume r e q u i r e d . Add t h e a p p r o p r i a t e amounts of t h e f o l l o w i n g compounds ( s o l u t i o n s ) i n t h e o r d e r l i s t e d t o t h e w a t e r w h i l e m a i n t a i n i n g c o n s t a n t , moderate a g i t a t i o n ( n o t e : t h e When a l l t h e compounds have been added a n d no further dissolution appears t o be occurring, a l l o w the solution t o cool t o room temperature (-20 t o 25°C) a n d a d j u s t t h e volume w i t h water t o the required level.
When u s i n g solutions as a s u b s t i t u t e f o r the d r y chemicals, t h e . i n i t i a l volume of water may need t o be decreased t o ensure t h a t the f i n a l volume does n o t exceed the desired volume. I f aluminum n i t r a t e solution i s used, i t i s recommended t h a t t h i s s o l u t i o n be added t o the 50% NaOH s o l u t i o n f i r s t , a n d then the remaining ingredients added t o t h i s solution, ' a g a i n i n the order l i s t e d above.
. Based on t h e heterogeneous nature of the resulting simulants ( i . e . , the large amount of s o l i d s ) , o b t a i n i n g representative samples f o r confirmatory analyses from large batches i s very d i f f i c u l t . I t i s therefore recommended t h a t the individual chemicals be analyzed t o determine purity a n d the analyzed values be used f o r adjustment of amounts. The q u a n t i t y added t o the batch should then be used f o r determining t o t a l composition a n d acceptability of the simulants for use i n the Phase 2 melter t e s t s .
RFCO MMFNDED PROC FDURF FOR PHASE 3 M F T A L S M I X T U R F S PREPARATION
The two metals mixtures can e i t h e r be prepared as i n d i v i d u a l mixtures or as three separate solutions f o r each composition. Because o f the chemicals used f o r the i n d i v i d u a l metals, precipitation occurs when a l l the chemicals are mixed together. I f a single solutionlslurry i s s a t i s f a c t o r y , or desired, the metals mixtures should be prepared by m i x i n g the chemicals l i s t e d below i n s u f f i c i e n t water t o a l l o w the s o l i d s t h a t p r e c i p i t a t e t o be e a s i l y resuspended. (Note: i n the development s t u d i e s , the s o l u t i o n s / s l u r r i e s were mixed a t a t o t a l compound weight o f 100 grams i n a t o t a l volume o f one 1 i t e r . 1 PVTD-C95-02.03D For t h e f i r s t s o l u t i o n f o r m e t a l s m i x t u r e number 1 , t h e n i t r a t e s a l t s . o f B i . Cd. N i , Pb. and Zn are combined w i t h a p p r o x i m a t e l y a n e q u a l w e i g h t o f a 1 T h e f i r s t s o l u t i o n f o r metals mixture number 2 i s p r e p a r e d by d i s s o l v i n g the n i t r a t e s a l t s o f C u . Zn. Pb, Mn, and N i i n a volume o f water e q u a l i n weight t'o the t o t a l w e i g h t o f t h e s a l t s . (Note: Mn was added as a 50 w t % s o l u t i o n ) . The s e c o n d s o l u t i o n contains SbC13 and SnC12 d i s s o l v e d i n an e q u a l w e i g h t of c o n c e n t r a t e d HC1. The t h i r d s o l u t i o n i s p r e p a r e d by d i s s o l v i n g Na2Mo04~2H20. Na2HAs0407H20. and Na2Cr04-4H20 i n twice t h e t o t a l compound w e i g h t o f water.
